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(57) Abstract: Observation signals 
X[(t) to Xj(t) from a plurality of sensors 
arranged in two-dimensional way are 
subjected to the Fourier transform for 
a short period of time. From these, 
signals X^Oh) ~ X^OJn), ~ Xj(a){) ~ 
Xj(6ti N ) are generated, and separation 
matrix W(ftJi) ~ W(6U N ) are generated 
by the independent component analysis 
method. The inverse matrix of it 
H(OJ0 ~ H(0) N ) are calculated. For 
an element pair of each column 
and Hj' £0)^ for each 6U n (n = 1, 
N), an angle 9\ # (OJ n ) = cos" 1 
(arg(H ji (Cd n )/H j ' ^OJJ)/ (OlJcrMdj - 
dj- I)) is calculated. The arg (or) is a 
deflection angle of Of, the c is a signal 
propagation speed, and the Idj - dy I is 
an interval between the sensor j and 
j* . Columns are reshuffled so that 
the Q\ jj» (6J n ) obtained from each 
column is in the ascending order in 
the H(0J{) ~ H(CU N ). For the columns 
which cannot be reshuffled, \q { - dj* I 
/kji - djl = IHjiCOJn)/ Hj« i(aj n )l = DR if 
g (Oi n ) is solved for q t , and R^' (W^ 
= IDR^ (W n )(dj - dj- )/(DR 2 iti j' (OO 
- 1) I is calculated. The columns of 
the H(CJ n ) are reshuffled so that the 
Rijj' (OJ n ) is in the ascending order. By 
using this H(6U n ), permutation of the 



WO 2004/079388 Al IIIIHlllllllllllinfllllilllll 



(8i) »5EBua«a>#i*iay* ±T<Dmm<Dmte&m& 

pTfilJ: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) »£Hf**<Dfcl>IRy> ±T<B«JSCDl£#«»*< 
pTtfe): ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 



SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — P V / < (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

2S:*zi-KSl/ffea)fiiS|glc^^Tfi. fcMf&fiZtiZ 
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^W*CJ:0»«lff?(IW (q) x ) ~W (o) b ) *£jfcU ^©^fir^JH (a>j) ~H 
(o>„) *tM»U ^o> n (n=l. N) H (a> a ) ®#ai©Mf**H 

3i (o> B ) ar/Hy i (<u„) l^^t, ~ i. jj- (o) n ) -cos" 1 (arg (Hji (ai 

n ) /H r i (ai,)) / ((D.c-MI dj-dj. ID) *:*H*U arg (a) tta®«ft. 
cfcMMOfcMHSK* II d^dj. II \**>Vr j £ j ' ©P^PS"CfeS 0 H (aO 
~H (a) H ) cm^T*ai*&»*>ft* 0 ~ 5 . jr (a> n ) ^CftSct^C, ?U 
©Aft#it*fTV^ ^©AftSfctf^&V^JC-oV^ II Qi-dy 11/11 qj 
-djll = I Hji (a>.) /Hj. i (« B ) l=DR uf (ai.) *q, CoV%T«¥V^T 

Ri.jr (».) = II DRi, jr <«0 <d,»d r ) / (DR\ jr (a>.)-l) » * 
ft»L. ^©Ri.jj. (a) a ) ^#)IC^5J:an^H (o> n ) ©?0£:An#x.. 

d©H (aO fc/flV^W (o>) o;<-5af-S/3y«:iftt5o 
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MlrZ Z H *^<DMm^(Dm i &&(Dmm*&b?\z^&m ft frffi (Independent 
15 Component Analysis, &ft„ I C A £fBS£T 2b 5) \z ,£ <9 ^ h #$1 

20 I CA^r3gffl-r«>^^*^3l«JT^^o 

E5IISntV>5. -byfljCj =1, 2, J)<Z)fce&dj , *©«fe>-9- 1 j 

25 -e©««lflr-5«rxj(t ) fctSo "fey -9- 1 , , -, 1 j Officii ^Ifil^Sig^^-lpJ^ 
9 0" £U MT^s t (t)oai3lE^f|^«:0' ^0, ^ 1 8 0 ' tt5„ I 

ff s,(t), s I (t)©IM^^JI@otytl 1 ~l J CJ;^, liff- 

x,(t). x J (t)ni,T&mvx^z>h(D£'r%o 
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m)^^fe^o cyte^Mt (««3ft*f ttSfca) = 2 tt f ) mttl$»J«:^*f# 
f-CfeS. *«-*s,(t) (i =1. I) 

H*fllS,(a>. nOCSSJfcbfc ffiWim^Xiia), m)li, ifs,® 

5 ffl^e.-tyt 1 j ^©JB«#JfSSrA j ,(aO&JIV , 'X j (<». m)=B i . 1 , A ji (e>) 
Si(a>, m) 

X (a, m) =A ((u) S (a), m) •••(!) 

10 X (a>. m) = [X,(a>. m), -. Xj(<u, m)] T • • • (2) 

S (a), m) = CS,(a>. m), -. S,(a), m)3 T • • • (3) 

fc€)0-C*So A (a>) ttHSttt^Aji (a>) SrMffc-T S J * I fj^jTfe 0 , 

-fey* 1 j Cfc rji= c-'dj cos^i tzttm< 5U^-T5o c s , 

A 4i (<y) =exp (j a) c" l dj cos^ ^ • • • (4) 

a O, 0) = Cexp ( j Q) c^dxcosfl)* exp ( j co c~ l d 2 cos0), — , exp 

c j a) c- i djcos^)3 T t^ir^i:, mmm^\t 

X(a>, m) = S i=1 I a (<w. 6) Sj (co. m) 

S.Kurita, H. Saruwatari, S Kajita, K. Takeda. and F. I takura, "Evaluation of 
blind signal separation method using directivity pattern under reverberant 
conditions. "in Proc. ICASSP2000, 2000. pp. 3140-3143 CfcSU i:V>"5) C^Sn 
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ff-^X (a), m) «X (a>, m) = A (a>) S (o>. m) 



S (co. m) ^MSnfc^©T^50T\ S^C&fi-ettfrV^ X (<u. m) 



Y (a), m) =W (co) X (a), m) 



(5) 



5 *mm-?z>£. SCM^:^ 



fs- JO. 



Y (o>, m) = CYjCct). m), -, YjU, m)] ' 



(6) 



10 C&:&£ft3l§£ 



Y^CO.m) 

Y 2 (co,m) 



W n (ffl)W 12 (G>) 

_W 21 (©)W 22 (o)_ 



X^co.m) 
X 2 (co,m) 



*ffi&TZ>frWtffmVf (<o) *&&bZ> 0 «flT9S,((». m). -, S,(<w, m)# 
15 2VNtr^Sl-eabn«. frmm^Y^o), m), Y^a), nOfcfc^n-^ft, M 

(to) 0fr£Aft&x:T&, W (a>) ©fr^ifc^ Lt 1», ©#PT* 
Wi(tt))= HW„ (a>). W u (a))] 

TfcSo r©w 1 (o>)«^SI^-^Y i (Q>. m)^f^i?ailt^5r t&ftfrZo ft 

oT. w,(a))fi. MM-^S^oj, m), — . S,(a), m)©fRltl^ 1 -o£;jj8S!03 LT 
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-5 fc„ ^HI^J^W (a>) #trWi(<u)^mD ffi LTV>£iiCfs-^<£>Sl3fc;fr|B] © (<o) 
= C^i(a)), «,((»)] T £*5rT5-i:a s *Ct'5o 

#) = Wj ((y)a (cw, 0) HW^-tZZ-Hfr-e^Zo r©Bj (<u, 0) 
5 0CfcS«#^e>, #*iflr-'§'Y 1 (a>. m)^©MTOJ:f i?>n5„ ^tt 
3 1 5 6HzC^Tai£j£##ffifc©«ft4#&©^'f V I BjCa). 5) I 
0 2 C^to B^©*!*^*^ itt»y^%Wo ^fl«:#8lfT?lJ© 1 ft 
B ft *H£ I BjCa). 0) I "CfeO. ^te2frg>o s #;i5*i[nJ*H£ I B 

2 (a>. 0) I -C*>*o HiS«5 5° -C.y-f tt&t* 121* 

10 -T?y>r y**#/.hi:fco-t:v>*o r©z:i:^e». #8tfr?iJ© 1 fri tt 5 5 * fr*>3\ 

ffB«:i2i - frzwm-r&m^ smelts 5* a* e>2j5fcf 0 ffi L 

TV^ C ftoT. © (3156Hz) = [121" . 55* ] T Z £ 

^LXm^.T^>yj^tLX, MUS I C (Multiple Signal Classification) 

($l£f£ S.Unnikrishna Pi llai, "Array Signal Processing". Springer 
-Verlag, 1989, ISBN 0-387-96951-9. ISBN 3-540-96951-9 #M)„ - GD^Scte-fc > 
V(D$CJ £ 0 HH<J>fc^ (J-l) ^£XLa>M-^2I©:£ft&f£3£"«&V^ t 
20 U (ICA) SrJBV^^ife (UT^CICAfeiit.^^) C 

«tn{i2o0-b>^t2tt©S^K^t5rtiS-et, MUSI 

25 3#-^®m^C*f LT 3oOty9-%iV^T I C Afe*Mm LtzVtM*MW~r 

tt©y>r >&#*fl-s©KiBaji*#"5o :<5^o i CA'&om%t$k2 7 3 4 H 

z C^Tif ft#tt©^V f I Bi(G). (9) I £^l3K^-ro 0 3©3l«tt#JifT 
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V^fcttR&fcV^ fllxWf, H3CteV>tli4 5° ft JET I B 2 I I B 3 | 
C^/J^^D, w 1 (o));6M5 o ^0«f^%t > )ait, w 2 (fl>)^U f w 3 (aj) 3 
5 ®«if%«lffLT^5. I«I#C9 0° #i£T* I B, I Rtf I B, I **flS/J% 4: *c 0 . 
w 2 (a>)l?9 0 o ftlOlff^OtiJl, w,(fl))Stfw,(fl»)T!r0f^*»ffi 
LX^Z>£m&m.nZ>o Lj&*Lw 3 (a>)j&*l 2 0° ttjScDiKffir-S&fcQfflU w 
,(a>)^cfcU f w 2 (a>)^3©^js^ : feWlffitTV^Si:#x.e,ns^ > 12 0° ftjffi 
"CO I Bj I Jttf I B. 2 I ©«/jN*«36»fe»3-rilTV>*o £ ©fll^m* 1 ** < fc* 

fflT#* i #»e>3fe& Lfc««-^% s i (t) ( i = 1 , •-, I , ttt^M), 

j -emm£titzm&m j $*x s (t) c j = 1 .-. j) h-r^n, m&m^Xj (t) 

20 \*?k&-emt>i± z> o 

x j (t) = S i=1 I ( aji * S;) (t) • • • (7) 

0fcfc©7^^w u R^iify k (t) (k = 1 . I ) £#C5£C «fc D##> 
25 SriitfeSo 

y k (t) = S j=1 J (w kj * Xj ) (t) • • - (8) 

^fc*«-e**o -r&fr-fe, me 05$ (7) (8) », -^n^nBUBB^ (i) 

(5) ftrife L «fc -3 fc* w (<y) tt#*fxai-c&9. ICA 
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fcJBVTYk (o), m) i:Y k - (a>. m) **3^ i: ft * «k "5 C tt#£ titt 

5 ftrafc tfc eta ca-ttfr^uw (o>) iiff0Anfi4fT^ttafi^^*fo» 

fllfcfcS) £P ((d) £Ltzm-etKi5VrZ>P ((d) D ((d) W ((d) tSfcIC 
■^©^<i%fT-5 ^fcC36-^< t)0"C*)O, d©D (<o) oT#;15>ft£fl?© 

^©fcfe, g«^^7^ y K^^SI^fT^fc^Cti. £T© ct) CoV>T, I 
15 CA(DMfr*>frt&fTWii LXmWteBVf ((d) £4#5£ Lfcttfttf fc 5>frV^ — «: 

ZOmWttMV! ((d) ©#5£«> ffitiltfcfc I MWKD ((d) 

(a>) ^(D&Jk&MWfcMVf ((d) £.t & w h \z £ -?Tftt>nz>o 

* It, £T© oj (lo^t, ^©D (a)) &£^C2fe«>£r.3j@£*^- , J >^© 

P (w) «rS-©C*toSR3®%A-5 af- ^ a y<Dfflm£*&& 0 
20 »^-S/ 3 >£&, {1.2,-, 1} fr?> {1.2.-. 1} ^©^#*f&H* 

Z : {1.2. -.1} — {1.2, -.1} A- 5 3. t" i> a yftnt lMlttf&T 

U>:/©HJBtt, #J;tfc£, D (co) =diag (W 1 ((d)) £? % Z tV^M, 
Ctfifc-fS So d i ag (a) ttfr?U a ©*f£{b (*fftMf©te«:£ 

t©sf ^otts) &^fc>i- 0 os; o fc i ca<dmw 0 ((d) omn 

^n^Mnitvtznn^D ((d) tt, d o) w 0 u) «j& 
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ftMft&W (<y) ^Lt^ts, hitmz^a^nx\^o fli * 

jt£ : K. Matsuoka and S. Nakashima, "Minimal Distortion Principle for Blind 
Source Separation" ,Proc. ICA 2001, pp. 722-727. iz^ZtiX^&o 

5 fl|jt8\ *>2.^^^ (o l \Z^Xit^mm-^Y l (<y„ m) S, (a>„ 

m) <omfe&£ LXiHtl^fi, %\(Dftm$c$k a> i \Z~D^Xl*ftMm^Y l (<u 2 . m) 

&Mm^s 2 (<o 2 , m) <Dm%.m.tvxmjj2tiz>z.hii>& ro^a^ 

«fMH*©ffi^«-9y, (t) ©*C I^MiS^OMMs, (t) ©5S# 

10 w *©&«>, mmmm\z^s\if^iatim^y l (t) ^iKUff s, (t) © 

Jt5£ffii: ft ^:T© <w C-oV^T, Y, (co, m) #S, (co. m) ©}£ 

15 fl»»C:m*S#*fT?UW (a>) ©^frt;ftJ£T3^ft#fe£;£«><5 (02-Ctt 
f =3 1 5 6Hz©Sl^4#tt0^$r^LTV^^)„rtie>#^^i!C0mfol#&^fe 
V^W*{£#8!fT?UW (a») © ltj@^#x.^»mf«]#tt©y-<>'#/jN«75 § 5 5° 

20 /M* 5 12 1° t?, zftimss^tto^-f y*/jNfll*«5 5° -e&n 

it&ff-5^-$ af—>3 >fr?UP (a).) (a>.) Z:*® 

25 mWC(DW (o) ^3■oV^T5i^^3M'<#x.^=^roT❖Si:V^3i^fT^^* s ^K^^i:^c 
£ c KCBI3&#JiaLTIttiJI!Lfc«fc5fc:W (a>) ©*>£fT#&5:£l«I©&-*S, 
(fl). m) £H 9 fcBLT^ -^©W (<y) © fife © fx tt T * © 3fr fa © AT 

i:fcmfr#t£©y^ >'A s ^£v^^[6]^^LT^i^•r^«-^5(l*^■fSI©^6l^l»« 
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^tiOSt. B4AC^tJ:3C, 2oOtytl01, 102i:LTv 
-f*n 2. 8 3 cmgSLTBSSL. -b V * 1 0 1 1 0 2 ©*/& (0 

5 jSO 5£®E* (»1 5 0 cm) Jift, ^JtW2 0° $£nfc2o© 

flTtMl 11.11 2 i: UTtS%Rtt, ■feytHOlfrfc-feV-tflO 2&jifc 

^isj^r^ip (o° ) t it, ^^p>*fcf^iii i i (onmetf io° a>e> 1 

5 0° ft * £ * 1 1 1 tl 1 2fc«FSB— £mil^tffcItHIH&«#Lfc 2 l* 

10 lOi^Ctllll, 1 1 2£l£Kj£^fr;& s e> : fT^fc7^ > K 

*&i4BC^t5. B4B©»*ll»* ^-^^fe&W^it (Signal to Interfer 
ence Eatio)*^UT*3 9^*W+K:^'*nS B «HMRtf*mflr*«:JBV^ 
S I R = 1 0 1og,„ (B»#-»©^'7-/tt*F«^®^ , 7-) (dB) 

© cH-#bfc*>©T'&<2>o 04Boiitt, m&frb&tc^Ml l l 

zomzom^Mi 1 1 trwicafiv^i^ (o° «w* 1 8 o° # 

jfi) Cifi^Ki:. Hifc*i:*©S I R a^-S/ a WzjE^fc-^x-fci: t© 

S I RCj£^±^<4£TLTV^::i:;&S:bfr£o lOiiittrai 1 1 ©:frfr 

£ L7c„ 
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£&£-tr«£-fr?!lA (a),). -. A (to,) ©Ji/£flIH (a),), •-, H (o> N ) 
5 J&U 'ne.©i^|i:rt(7)H (a,) (n=l, -. N) C-ol^T#?IJz:£C^ 

©2o©MfHj, (<w n ) fcHj-, (a),) (j. j' tt-feV-fr&Sfttvl^*-*, i 

ft < 

HIT Oft* ft aw 

#>©g|-e&£o 

i3li3tM^tf^L, I C AC «k Of^Lfc^JltfT^J©^©^ V 

20 »ifii<f*tt«r^*ria-e&So 

in 5 is r © % m itm^mmij ft cjifflLfcii mmmm ommmi&m * 

25 ^T^n y ^gfC^So 

0 7 Um 5 4 , O^fitf-^0 ; ic#:^a^^^l^^t-y n «y * Br* *, 
HI 8 & 0 6 * © * x y 4 0Afrfl&AS^(H©^*^-r«RnHT?*)So 
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01 0BM1 OA£o^T©imfcH— &#-eMUS I CSC «fc O^lRjJtS 

0 1 1 Bte0 1 1 ACoV^©3fclfe*:PI— ^#tMUS I CftC J: 9 3frft»5£ 

10 *wt^n»^Ht*6. 

H14BB13+®^f »^S1 4 ©AtelftM^JliO^fc^^n * ^ 0T* 

15 0 1 6 1*0 1 2 +0BI*#6lft5&W 1 6 O AflcttlfttBKlJ*©*©^!*^ 

01 8ti^3H«i^^©^s^)ii©^J : §r^T^n0-e^)^o 

20 0 1 9 W:0 1 8t©^f-y^S 3 5 © A#MS^M©#J£^1~flftft0"e£> So 

0 2 o tt -t y v- mm t m^MtiLU n m ® t © w « % n w -r & fc * © a "c & 

02 1 liiOTcDW^itltfe^o 

02 2ttSHftCfflV»fcSi:^«< ^n*ygafi£^M£©W^ : £^~0~e&£o 
25 0 2 3tt/MBIBS^^ * n*y^£ffll^c}£^:frfr£>t:* h ^AtifeS, 
0 2 4 © jm jftft C S JtJfeS" 1*3 © * wf 0 7? £> £ o 
0 2 5 ttW * 2 4 S. if 2 5 C*fT Sf6J£«lB ©¥@©^}&i8cC*rf 3 &5*T 

0 2 6tt#*ife"P<©*lftlS**^BI"C*>«o 
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io y&^&^&^©M^iis©^£^«ft0-e£>£„ 

[0 1 mmm 

20 n^n^-To 

I J2U:©fi#-Z?&£ Jffl©-fe>iJ-l„ 1 2 . 1 fclAfcTBIl 

v^*©i/2j^ra^„ (j = i. 2, -. j) -emmzn 

,) (n=l, 2. N) ##*tfr?ll#tH»l 2K:i3VNT»arj5fe^WK:«t»3KC 
fcB£ft& (06. 7fyyS2)„ 

W (a>) - (W (ct>,). W (<u 2 ). W (<y N )) 
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^ff^JH (o>.) ##2:3 (06. Xf^S3)o 
H (a)) = (H (a),), H (o) 2 ), H (<u M )) 
ftfcr©^^©!^* J > I ®»#tt»iH5a»fT?U*tHjfrsc:fcK:<tSo ^ 
5 ©^ff^Ji: Ltl^JAIIMo ore-Penros e M^fr?!l* ? ffi 5>n^> 0 

©#?IJ i ©2o©StH ji (a> B ) tH r , (a> n ) i: ©tfc©«fttf» £>^lRlfif#&. o£ 
9ifiM©5iJ*;£ft#£«fh#3Pl 4fH-i§ia5 (86, Xf^S4)» £© 

nrn^n^ 1 4 © A^^^fli^j tmm^mm^m 1 %.zfm 8 *0mvxmw 

10 t5, ^iR^Pl 4 a £ <fc O^J^tSta),, ©&fr?UH (<u n ) 4»©*^^©— ^>©?U 
i tfMtilZn (0 8. ^f^S4a), -=e© i M § & 2 o©l^Hjj (<o n ) i: 
H r i (a),) (08. Xf^S4b), 

i^tflff 1 4bt% iliRiSftfc^ff©^©^ argCHji (ou n ) /H r , (<*>„)] 

ASftfsn, asfciwutl-JMisi 4c-e, ■feyy-flMMMflWi 5rt©ty*iji: 1 

15 j- ©feBlti&dj £ d r ^DtlJ^n Cin5>0jfea»e>-fe 1 j i: 1 j- ©MPSdj. 
-d y tfstnztl* (08. >y 4 c)<> fc*BH]teH-»3P 1 4 d "C, fflMd 

^cdj&s.) homtfVcnznxmmd - dy -e©##©fc*a[E]fe:i:i«©p>n. 

d©ffiffilHHg*C«J:0«^ arg [H^ (©,) /Hj- , (o,)] ^ITSP 1 4 e TMW 
20 M2tlZ> (0 8. ^f'^S 4 d)„ ^:*3#felEESiS/i0©fiz:ffilHl^*cy/ / 'c{*^J 
^}Jf = 6 8 OHzOfS GS^c = 3 4 Om/s) Ttt. 1 m^tzK> 2 tt • 2 

©feffi a* -5 c: £ c & 3 o 

4fT*|im$n (08. ^f^S4e), 1 JSLTT?*>n«G, (a>„) ©i££r3£ 6 
25 . (a,,) =cos- , G i (o n ) *»5ttjfe3KW-#» 1 4 g TtMTSftS (0 8. ^f^S 

4f)o of: 9^gft-#^Tte&©ff-3*>& s fT:bft5o 
G i ((W a )=arg [Hji (a>.) /H r , U„)] / (to (dj-dj.) / c)) 
5 i (a) B )=cos- 1 G i (o>) : I G,(fl»,) l^lCStLT. -(9) 
^r^S4etl G; (o>,) I # 1 Ji*TT?fr l*nfcEft« 0 , (o B ) tfdMftfcfc 
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*i5£«n 4 f ~e?<<T<Dm*m&iLtcfrmfe2ti ms, xfyys 4h)> m®. 

5 LTV^V^J^fefttfX^y "/S 4 a HIO, £T©^J£jg^ LTl^ft^^£§ZS;lt 
lr#! ! ^I : l:*§•TT3o ^*5S7 4'©^PBf+#^ 1 4 c «#^^©^£tff-#gp l 4 

t r^ii ci v> e> ft s „ 
,(00,,), tf, (o) B ). — . e l (a,)) tfttijjzn&o zn*> e } (o) D ), e 2 ((o n ), 

5, (a),) H:#jK<l^ s , (t). s 2 (t), s, (t) 

mi, 2, — , i ®^f[ri) m^fta*© 1 o^jss-r&o 

15 tLmttfttix (ICA) C^D^KtfJ^SftWntf, ICACiDftULfe^ 
HlfT^llW (aO tnvm&ftmA (a>) h«P (a>) D (<y) W (aO A (<*>) 

= I cDm&izfr&o i;c\ d (<u) tt^^r-y y^©liis*wt^m 

P (a>) A- 5 a f - 3 > ® I i S a° - 5 a r - 3 V fi?lj, I 
20 trfcW LfrU W (a>) ®^fx?!JH (o») = W"' (a>) =A (<y) P (a>) D 

?u e> ft So -r &t>t>. m^jh (a») m&nnA (a>) 

p c=toM-<#x. $ e> t^jc-^ft-^ftD (a>) v>MPi'mm*mvr 

25 3£fr?UH (a>) ©I^C^IJ i 2 ocDfHfcHj, (a>) £H } > 

i (a>) SrHD ffi LT-^ft^^itHji (a>) /H^ (<u) #ttn? 
£&^D (a>) CJ:*^y-U y^0S6S%HDi<„ -T^^)*>> 
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H^m) [A(o>)P(a>)D(«>)]ii ^ a jz(q(<o) (2l) 
H^(cd) [ACoM^Wli A m) (o) 

je-rsjB5ii"c*5o a*fj?UH (a>) ©^©jijic^iTS (21) cwt)*t» 

■9- © 5>J*^ ft # J£ J£ * 5 o 
W*ft#r©K9!T!«, S-a-^JA (o>) ©Mf&Aj, (a>) =exp (joxTMjC 

H (a>) £JB^T, X^r-'J>^i:^-$af-'>3yfi!)e4I*^tr»^ff?fl 

£"C* JgfiC^SSaji 4:fC/StK:*»*ffiffi«Eexp (jtf,) fcJBV^, A 

j, (aO =ajiexp (j 0,) exp (j a) c _1 d jcos (9 ,) t^rMkt^, rot^ 
%lV^TA J2(i ) (<o) /Ay z(i) (a>) StU^TS^, (2 1) ©K#^5>, 

15 |^=^^^expOa>c- 1 (d j -d,)cose z(i) ) (22) 
Hj-ilo*) A JZ(l) (a>) a jlz(i) 

Gj (a>) =arg CHjj (a>) /H/i (<w)3 / (toe -1 (dj-d/)) = cos0 z(i) 
fcfcO, I G, (o) I <. 1 "C&tltef 0 z(i) = cos" I G i (<w) SlSfcfr 

^fefc©* 5 , its,, s,©^|oJC^-r^o 

H (a>) 4 , 0«ft©«SE»Xtt^T©jajfeftfc©*a»fi-?UH (co„) (n= 1 , 
N) C^V>T^C&^fc<fc3 C^BirfcCftfi 0, (a) n ) Zlft 
25 C «fc 0 4rSI*^l^*ft3£LT*j <J:V»„ o£ 9 #l£th#» 1 4 ^Jt5£<*ft;fc*fiift 
»®a*^lRFl*ia5+CE)V- h£B3 2 C^TtOftJt^ t e»H5 (Hi 6 , 
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o>, C-z>V^T<E>0 (a),) *t*<D4rl&frifiJ:g\e*mvi (^i (o)i), 6 Z (o>,). — , (9 
! (a),)) ^o 2 ^roV^T©e (o> 2 ) + ©#J5fc#**:*:ir V>JRC (0, (<o 2 ). 

0 2 (<0 2 ), •», 0, (tU 2 )) fcM"*, -, ffl.CoV^tOe (£U H ) +0#J*^3&«* 

tv^c (o) N ), e z (a),), ^ (©,)) tt^etiSo ;0J;3C* 

o^^ftSe, (<y,). 0 t (a) 2 ). 0i (a>„) (i = l, -. I) tttf 
£oT$c-£-g&3 3"?. ^SWS ^ , (a>,), (9 , (<y z ), -. 0; (a> N ) rfcCl 

10 S6) 0 ;©i^©MJ:lTttiajili^JM (^i (a),), 0i (a> 2 ), 0i 

2 ). ^, (a)„)) zz.<D&mm**-&m-to}f*vt'kfti8t6 i n j;v> 0 - © 

15 :^^tt5 e 

na (a*,) cstts^i^Ti, ^©^^iico^^^ih (<u n ) carrsAia 

20 B#cDff#ifcli*£J£^ Ofrft) 0 X . 0, £ J;^„ & 5 Wi^-^&Ojg 

$t£-LT & £w i -zxDFUz-i^xftme i (a) n ) ftintscfc^f 

48°. 73°. 119° (53?flC3o(5tI*Sllfe. in?5tl^b©t 
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^#£CfcV^:*Hiafc*%3 kHz, $gB$IW:7-y x3£jfc©:7 U-ASr 1 0 2 
S&BQfc, ftflll&A&ft* LT^-To ®94>©<0. + , Dtt^n 

5 &ftmztitzftm :s ?%3mz4 5° , 7 4° , 123 0 ttz^tz 0 a^mv^n* 

IK c J; n ht-bt j& 0 IE l < ^ti^ ft ifimM sntv^rfc^s. 

2o0^|^«HT^SU 3 F^tfc<g*tt4 5° , 123* MUSICfeli 
*ti^ti4 5° . 12 2° tfeSo #Cfc, W^IrJ^t 10 5° 1 1 9° h^ft 

Hi l Bc^nfii^t. mus I cfe^t±±^#©JiMT^li;frft ©*£;£# 

A**,, rn&=feftKfiHWJtT, ^nfil¥^Lfcfi»10 5° . 12 4° 

20 -ei)0, Musicstt94° , l 2 8 ° -e& <9 c ©3SJ67B*JRk: £ s^ftJi^ 

25 fc#$ifx?UW (a>) li7^-'J>^©giSa^-5ar-->3V©SAI* 
^W*fc*£ne>***Lfc#l»fT3BJW' (a>) ©^fr^J^H-* U o^O* 
©m-a-fr^JA (oj) ^ff^U ^(DM&frFlA (a>) ©#?U CoV>T — o©^^© 

jt&ji v^ai*:&fa festers tme>n5^t) tftfrw l*»u *©m 

-a-fx^JA (©) ^©i)Ol:tfcSrJ:^ ^J^.^-t^©€-^s i (t)© 5 P^^y 
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© J: -5 fc fll C # b T A ffl T? £ „ L ttTCBfflMJI ft *?*fe L #$£fr?0 ft tf- 
15 0 , ^o'>* < £ & 2&7u£Eg§ftfc4>& < J: & 3i@©-te>"9-ft/BV^-t. fc# 

^o^ts^mfts i 3 \zmiTo « * a 4 ra © * > 1 „ i 2 . i 3 . i 4 * s ra— fl-t 

1 /2 Zti&o&TvMW fctyV-comt J 0, J ^ 3 £ LTfr^o 

r^m«^^i5)«c#-by-9- j ( j = 1 ,-, j) -emmztitzmmm^Xi (t) 
t, jsiSEftntiKo^Xj (o>.m) c^nfniisns Uf^si i)„ J) 
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W(co) = 



W n (©) ••• WuCco) 



_W„(cd) ••• W„(co)_ 



5 AHtifni^W Uf7^S13) 0 



H(co) = 



"H n (co) ••• H u ((d)' 



io (<w) cfe^ts#^Jrfcc^fJ:-5^®^**f^3ov^T#g*©^t^e>^ne»^ 
-r^R«i®, -oom^nmn (<*>) ©^jrhc^^RgtMa^n^ 

— o©J^$c©&?t?1JH (<y) CSJtS^f y ^"S 1 4 ©*Q,SI© AftM^rlEI 1 4 
i^+lt (^f^S21), g£ + 1 L (Xt-^S2 2), ^J^l^v^- 
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j ' -?&K>, i = 1 to^T, -g. ( j , j ') = (1,2) 

&V>T (j, j') = (1.2) fcl^-5SiRttfTfcftfcV>t)<5!>fc-r*o -© 

•3 t # j£ $ ft a -t y -9- ^ 7 m t m - u m ± c s e $ n & v ^ x a c n t> ft * ^ t # 

SI^LV^ dft£J:D, n#t®f£^£P 1 4f*. — 5e©»jli6Hrt-C4"C?«lA*fi*: 
£>fcl^&©P3#lt®£:Jtt5g-r3Cii:K:£:£o fc*5* ^-b^+i-^Ttt^H-iil 

bTfr^o) 

^JtS-TS j #i j ©ftg&^f ^ h ;Udj 4:, 3E» j ' C*fJfEf S j ' 

fc, m^fj^JH Co) j fr i ?US*H JI (a))i:, j' fr i BIMfH,. ,(o>) 

ii&iiiRLT&ffi-rS Uf»;/S25), &_h©*LffifcJ:BI 7 +©S&*B 14ai: 
cfcOfTt^ftSo ftot, i. p, j, j' ^MiRLtzj, j' fciffcttHft-TS U 

20 tt£BUfc^fte»©»«>SrffiVN, (9') *mn~TZ> Ufy^2 6)„ 



0 f ;:.(©) = COS ; — (9 ) 

coo" 1 1| dj -dj.il 



ffi«f»«ttWitaBI 1 2 4>©*>-9- 1 i~ 1 4 #IBB$ftTV>3R©4 , 'fc : §:IC,&i: 
TcCffiHSft, -fs-t?U*^lR]0^S/& s 2^7r:©^^T2b§^, Z<Dt£ (9') ft-fe 
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7t&m-cb&^m&iz&m:2ntzi>(DX'&z>o cq') (9) 

■rso c:©^: (9*) ciojfuesnfc^ife ^ ", tJJ . (©) j. j* 

5 f^s2 7).^feia i 2+c««7?^r«fc^c#««*K:«--r*HP»tfiitfip i 

4 c «#®Kffl^£>n£o (9) -e«*Ufc*y£0, (<w) ttH&Tn&MK: 

fev^-fey^Ttt c-fey -9- 1 j 1 1 j- t stM-smi) di (o>) 

sriictc^o ^©isaftsnfc^: (9') 0j*an&*&*fc3 (<y) -c»fc< 

4 b , nanu-#s& hc, &ffi@3fe?H&si5 ua, He, wjeap 1 4 f 

RtfMSIH»14gi:J:0, H84'©XfyyS4c 1 S4d, S4eM 

5 4 f ©^LSCcfc 9fr?o 

ifcC. p=Ptfe5^^^J»ft?) -/S 2 8)0 ^©Ptt, i 

15 m^1"^^P3KI®Oi@^tT*$) 0. :©7f^m -£© i Co^tRfS^P 

© i CoV>TP3*ll]g©jti5£* $ **7 LfcfrSjfr&^ISrU i = I ft 1* H WT * x v 
^S21C10, i = I -C*>iX»*«lSI*»T-r5 (^fy^S14©MH©I 
20 ^To). 0 1 *«^ttT?ttS#itfc i Co^Tftit 0 , (<a) & 1 olt^-rftfc? 

&© i trov>To^sm^c^5A^0^2||»^-e«# i r*:c«#Pfl© 

mmm) 8~ ltSy (<y) ^m^T^o 7f«y^s28MS290^ 

SttBI 7 4 , ®^J^SP 1 4 f -efr^n^o 

25 ffi©1## (CKD^J-Cfi. i , j , j ' , 6 ~ j. jj. (a))) P»««-^©5II*^|Sl u , (a>) 
= Cfir&fc 0, id)), toft <f> x (a))) ( i =1 .-. I ) (H12, * 

f^Sl 5 )oA#lftCtt, i CoV>T«t5eSixfc«*©P3«lli©-5"fe, 
5VNCMSMLTV^i:^ft$ti'5>^i®Ei^©^'lRl ; S:. f^i C#«tSM 
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Z om^om^ ft Uj (a>) 0»3£^*H 1 54#MLTf!iit§, 

ihk -try -y- 1 2 1 i 3 m<D&mm\zM— tzn-z^Zo i = 2<z>flr*g-«2,K:atu 

■by* 1 , Rtfl 2 C«fc»3b>*^Ttt3 18 ^^^tttf 5 HUM 4 I2 ( 5 " 2 , 12 
5 (a))) tVtljJ: l 3 CJ:0by*^Ttt3 2 3^4"6ttt-r2>F 1 3ll®4 2 3 (^ 
~ 2 . 23 (a))) ibK by-9-1, lsC^Oby^^TttSwSr+'Cjttfc-rSR*® 

4 13 (0 ~ 2 . 13 (o)» #*n-*njf je^n-o^,, cm&oa-fc, ni®4 12 t4 
i»ju 2 (<y) m^M2 z frz>fomzntcm j $<Dm%:-ftfou 2 -o% K>m^w.2 2 (D 

10 :£[nj*:fc5rf ^*5P3«IM4 2 3 ^ 5 FfT^»Tn{iP3«IM4 I2 , 4„ £ K&lft&tt 

^r-sfcat^snfe^fccrc^ms^jj. (1), 4 iy (p) ^ne>P3H 

15 ®4jj. (p) (p=1, P) ©Hijecjf V^ftfc 1 *f©by*©ftgtit$g£d 

j (p). d r (p) t. l„ ^^wKov^m^n^rcgi^jj. (p) 

JfcTSftlfc* 0 ~ jj- (£U, p) i:U P3«M4 jr (p) SStot^^bMut 



20 (dj (p) -d r (p)) jr-^n^n^g 1 t3jEM<bt^o ^>^o 

v p = (dj (p) -d r (p)) /II dj (p) -dj. (p) 1 

_ ^^^.^^.^.Tjxiit n- — . T im, r»nti irr — ' 



v p T • u/ II u II = cos 6 ~ jj- (<u, p ) 
V=(v,-v P ) T . c ~ (<o) = (eos0 ~ jj- (<w, 1 )-cos0 ~ iy (o>. P)) T 
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Vu= c " (co) ( || u || = 1) 

^ h;Vv p (p = 1 , P) attffWW-JMRl 6 c T*V = (v„ 

10 Vp) T ©Mo o r e-Pe n r o s eMMV^fUL, ^<£>V + i:#t£; 
P3«lBS^*tJSi-S*^^ b/l'c " (6))= (cos0 " jj. (o>, l)-cosfl " jj. (co, 

iiL-cfciv^ o^oikjmbi 6 at? 

Ui (o>) =V + c - (<b)/|| V + c " U) || 
15 %$YW-tZ>o 

^ j; 5 m l -c © m%. n mm <d &mwM t & & $ n 3 ncn © # fa & 
20 ^ijw (a>) <Dn<D&xfmz%n<>xs<—^~^-i/B^mmtim&£titc.ftmft 

H (o>) co^iJ^Atb#^. A^#x.^-e^^^ 0 ^i^|{cov^-c#^ * £ 

7 ax*$L$.£ti. ^(Dm^nwmn^ip u) ^^^^1 7 bt 
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M#fr^J£/» 1 7 aT*<9^S£A#:iftf3^& 0 3 ©^J-e^^fr^JH (<*)) 

<z>m?ijg-e (#, (<o). <£, (a))) 02?ugT (# 2 (a>), 4> z (g))) a*. 
5 min®-e (e l ((»). ^ (<»)) a^n^n^ o') cso-^th#$n 

(a)), <£ r (a))). (0 2 - (ft)). tf 2 - (ft))), • ■. (8 r (ft)). 0r (ft))) 

frU z.nh \t%~f d v (ft)) c-^T#?-JificM^fcB#c % (0 3 . 

10 (ft)). <£ 3 - (ft))) > (0 r (ft)). <t> v (ft))) > (0 2 - (ft)), <t>? (ft))) >"• 
-?&ntfT. &fr#IH (a)) ©3^Jg^l?U@C I?!jg£2?IJgK:, 2?IJi£3 
^IJgC&S Ji^C^lbU ^9 <2>?iJ*> 1*1*11 C^SjU 0 (ft)) tfm— (Dh(D\Z 
-^V^T«o^ i . (ft)) J: ? C?!]£#Sj-r 3 D <fc -5 ft?U©#SijM^ 

5J*^^ (^! (ft)), tfj (ft))). (0j (ft)). d>z (ft))) &/Bl^T, M#fr 
?U/& s fP£>*U MC-^co^fj^Jo^ 0 oi^-^a yfr^JP (ft)) a^fcb^ft 

£ (013, Xfy/S 1 6) 0 
^OlffiLfc^-^ ^.x-^ a >ff?0P (ft)) (17 c) -ZfrMftn 

20 W (ft)) ft. ^©M^W (a)) =P (ft)) W (ft)) j&^-^t- 



25 #8ifT?!]w (a)) mmmmm&^i st% jg^-v^gicj:-? 
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Wjj *" Wjj 

• * • 

• • • 

• • • 

Wjj Wjj 

cams ft, znzftMy ■< )v?&®M\zm s $ftmm>i GCRSsns. 

M^frM^ 1 9 It, -9- **e> x, (t) ,-,Xj (t) i:^Hl7 

5 < A,9%mMh\z.£K>& t (8) ©i^^frV^jM-^y, (t) ,-,y, (t) £ 

m) fccios (5) <»mn*mmkw&frmm j $$L®.%t>i 9* -efri^ ^e©^ 

10 ^(Dm^mm^mm^-Y (o>. m) =W (a>) X (cu. m) fcHtMHttfit-^a: 

Mis' -c^m^mm^Yi (t), -, y, (t) *§if&\,xb£w &itm* 

-e^ ipi & a r £ c t , # ^su s ft ft i> © r £ <o ±m c & w- -g. ft * 

15 M£-gB3 3?*ft-?fttt£-LTfc 

si *ii#-r*i ^ (9*) <d&&\z £ k> Rmmmm (*\ jr (<«), <jTi, 

20 3 6 0° tLX<D¥<D^P\\Z.m j %Mtf&-&\sX ^.m^uz ■ l <D~%fa*-n.Km.%.-t 

§ai5 t ^§ 0 *fc*0jfl5£#fa a.T — i/ 3 Vfr^iJP (a>) 

#HfeT * - i: # t? £ 5 o 
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Aji (a>) = (l/ll qj-djll) exp ( j (DC- 1 (II qj-djll)) 

j, (o>) /Aj. i (a>) £4:9, J &©*fe*Hii£ff-3rr 5 4:#C5£4: 

II Qi-dj- II / II q-d } II = I A^ (a>) /Aj- , (a>) I -(10) 

z:<z>5fc U o) *ttqi©^©it©i^affl i Wtsiffi^A, 

SJSflHi (spffifife) ^7^&J^Tm^£ftfc:#|p] (X«P3«IM) 4: £ fc> -fc!: T ffl 
V»S CI 4: \Z cfc 0 . -fey -9- i 3: -T?®E*t«rJ£5£-r<5 So wft 

i«02 Oli^tiactytl, 4: 1 2 © IW W C St L -fe W 1 2 4: l,oWWttl 

(t), x, (t) tt, *n^nfl«»«J*<Z)#-'§-X, (a>. m) .-.Xj (<u. 
m) CSEmsn Ufy^S 1 1)> 3CC»SCJSat»»«fC«fc0, #jg»*^4:K:^ 
KfxTOW (a)) * s ItBSH5 Ufy/S 1 2), -^©^glfj^JW (<u) ©i£fx 
^J4: LT^t^iJH (o>) *sjjCffl$n& Uf»;/S 1 3) Q * fc CI ®fln?li# 2 HJg 
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mm&— b< &^$tlt^£ftS (*xy l 4) Q £<Z)fll3^J£7MC:fc 
V^ttj?E8ltJ£irmSP3 1 K&V^ ^Mc^GD&fr^lH ((d) A^^IJ^hCS 

5 (10) ^ (21) ^e>^ (10') &irffi-r£ Ut^S 35). 

Ilq,<„-d r II / II Qz(i) — d j II = I A jz(i) (a)) / Ay z(i) (<w) \=\H n (w) 
/Hy , (a») I =DR,, jj. (a>) -(10') 

gggiifc#tM3 i K^xfrfrfts^x * 3 sw&a^Aftflifcgi 194 

10 ^ i^Ot^bL (^fy/S20), i 4+1 L Uf^S2 1), 

/^v^-^ j . j ' i: LT J^T^g^iC^. iA«7>ni:I^llj * j \ 
1 ^i^LfcjSt&SiRLftVA (7f >y 2 3) Q -trV9" j ©feg-^ h^d 

it, -feV -9" j ' ©feg^ h;Vd r ^^ttttJU Ufy^S24), &fr?UH (o>) 
©i^!ie^P>. ^mH n (a))H, H r j(<u)h&. iliR-fS Ur9/S25)o 
15 ^©II^^T'fi^n^^Lfca-oo^SOtbDRi. jj. (a>) StIHTS (* 
r^S41)o i = It*S^§^^J»rt (7fyyS2 9) 0 i = I 

"Cfcttntfa^y "/S 2 1 HMD, i =2T!2biTtf&3£:»T"f *o 

igauttascmgP3 i ^ffl^tifcSBSitbif^DR,. jT (a>) ^- $ ^ x- ^ 

flt« fclEIHikflMR 2, ©K* II q, (a>) II £ffg8li£5£SP l 7 d Tff 

25 It5 Uf^S36), 

II Qi (a>) II ©tf#^ : lr02 0*#JIRtTttWr*o ff!2, 31 
if 2 , ** -t v 1 „ 1 2 *»&*TR— :£filBCa& So 1 lg&lf 

3tffi*t»^7 f ;l''^i*5£S;ft£«#«2, &lf 2 2 ©^[rIu,, u 2 »B— ©iS^^^ 

feSo — Jj. mm&j:Z\^y* 1 2 . l s&tf^Eg&t^T^&^T^il^, 
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DR,, 23 (fl>) = I H 21 (<o) /H„ (a)) I = II q,-d 3 ||/l| q,-d 2 || 
®6 2 {iSg$ttt; 

5 DR 2i2 3 (ffl) =|H 22 (o>) /H 32 (a)) I = II q 2 - d 3 1| / || q 2 - d 2 II 

*>p)l^-ef, ii q 2 (a)) i*»jftje-ct*o 

■e^^o ^i«iiu,= u 2 sr^-r^t AM6, at* 6 2 ^n^ti^-r^h© 

10 aL&3re:£&#< c: £ c «t o II q, (o)) IRtf||q,(a») II %*a6ftfci:j:w 

-t«g©JS«l II q, (a)) II m^OM/^flitHrjMRfcfra.fc'S fc, ^fr^iJW 
15 (a>) ©fr^Ati^^^fx^o o * 0 d ©Antx. £fT? fc«>/1— ^ ^. x — -> a 
yfxBIP (a>) Plaits (Xf^S3 7) a *<Drt-$ z-T-i/ a yfr?UP (a>) 
(Dg.ft\Z$iMl&M2tp(D;S— $ ar-y a yfl?M5-efr o fcrS — $ ar- y a V 
fr^J©ITffitl^*ilf3fT;U;r£^o #ffiL/t^-5 *.x-ya yfj^JP (to) 
Hfr^JW (<y) ©£jfl»&»W\ ^Ojfe*W (a>) =P (<w) W (<y) Sr^*ff?(l 
20 tlttH^t^ (7f>y7'S3 8)o 

•fe y -9- 1 2 ItQoEAl i: m-^m 2 , Rtf-fe y -9- 1 , ftgoEEi&l £ <d&#± t < , — 

25 & 2 2 Rtf -fe y -9" 1 2 M©E*I i: 2 2 Rlf -b y -9- 1 3 H8©EE8t H ®m&/b £ V> 0 

t^TDR,, 23 = II q,— cl, II / II q,-d,ll fcftfcl H<DM<DmMm\ZlkML&J± 

DR 2 , 23 = II q,-d,||/H q 2 ~d 2 || H&mi Z. (Z>J6©l6**flltt/.h $ 

■fey -9- 1 2 £ l,©|H]Plia«;*:grv»!g, JEfltJfcDR,. 23 (<w) £DR 2 , 2S (<u) 
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<5<> 

X-^irX 5 (cH-^bfcSgilJtDRi, jj. (co) £/i^T, -f-<-Cc7)J^?6l|U<::J3^T 

i^tT^JH (co) (Dl^ljg, 2^IJ@, 3?ljg, .... I ?IJgtf>Jl|I^ ;&3c£SggtJfcD 

5 R u iy (co) ^#Ji|Stc&3 J: 5 l-M#fiT?iJ3r£$U H^ttflB^— ^ ^-r-v'a 

^t^ijp (a>) ^^u-ct>iv\ ei i 7^(ommm^i 7 d\zm 

iMCTJH (co) tf>1fic?iJ{C-0^-C|^— ©Ui (co) ^fi-^^tbfc^B-^-^ i t-frV9" 
i j 'to^t©^ lEilJtDRi, jy (co) £ff»U itbfc S^tCj; V) s fc^V> 
10 teKf-jfc&fc || q 4 (co) || J; 9 frMftfW (co) ^^T^A^XL^fToTti i 

v\ o£ 9, ^iBjif^Ui (co) ^rfflv^-C^SIff^JW (co) ^fTOA^^SrfrVV 
%:<D'®^ Ui (co) (dJ;oTAn#x:^-e^^^ofc ; fT{-oV>T^EBillfcDR i , 

(co) Xfcill q t (co) || Sr/B^TW (co) c^©A;fr#x.£:Mr : fTo T t> J; V\, 
H^^«MAtb#^^IHB#^fT5^— 5; ^'7"^-->3 ^=ff^JP (co) ?r^t5o 
15 SEKtifcDRi, jj- (co) ?r*-f*fes ^il^'JW (co) Aft^Sr^TV^ 

SggiJtDRi, jr (co) ^^^l?)6^^^■e#^^ofc'bo^c:ov^T^■^RJ^f#u i (co) 

^v^^gt^jw (co) <DAtL#^.^H(-^ToTt «tv\ ^.(om^-hnxnm 

%.&mv$teft 5^*- Ur- ^ffFlP (co). «r^J5fci"So — ^(-fiDRi, jj. 

(co) (co) O^S*V^ftT*#e>tt5fcie). Ui (co) iZXZAtl^X. 

20 -e#&V^(£>{COV^-CDR if jj. (co) {^iSAtb^^^rfT^^^iV^ 

Jfc^dO') ^-^O^fflOtt^EggtJtDRi, jj. (co) ^*^LT. qiiio 

v^flKfc, * ^Oi, jj. (co) 2LXf¥fi&R u sy (co) as-tft-efrTIBs*; (11) 
3Sttr (1 2) -e#;te>;h/<5J*ffii:ftSo 

Oi. jj- (co) =dj- (dj. -dj) / (DR^.jj. (co) -1) - (11) 
25 R;, jj. (co) =||DR liJ j. (co) • (dj. - dj) / (DR^jj. (co) -1) || 

••• (12) 

^lilftyf lj, 1 j. dj= (0, 0. 15, 0), dj. = (0, - 

0. 15, 0) (Mm**— -efe§*^s ^Ri, jj. *'*=7*—9 t bfc 
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K>^rM i &feBff$g£ LTg)^ (11) JLTf (1 2) t^^^liSt® 
ICWSikcTi, fi£oTg]l 7 "t'OD^^— 5 a.x-S'a 7 4"© 

IE8I}f5£Sin 7 d&ffi3WtTjST«fc5fcffiWm5£asi: U ^frfiflgUj (to) & 
^feirt^tftfr^fe^i, jj' ii-3V^iffirai7dt\^ (l l) 
0^^Ri, jj. (a>) Rlffr'&O,, jr (o») 4, H18«f®^f?'^S3 6«t , K:fi 



yfr^JP (a) -«a6T*j cfcW 
-©R«IMft^ 0 ~ jj- (a>) XB^fttflHRu, (a>) ^fllfiDRi, jj- (o) 

10 XttRj. jj- (fl))^^^^-^ a yfr^ijp (a>) Stfe^rt^-ct 

fcl^»^»*©««*K:oV^-C,$£3fc©j|SWSfe (0U*HN H. Sawada flfe"A robust and 
precise method for solving the permutation problem of frequency-domain bl ind 
source separation.", in Proc. Intl. Symp. on Independent Component Analysis 
and Blind Signal Separation (ICA 2003) . 2003, pp. 505-510 #HSO ^MFS"t % h 

15 01 74>f3HiSii^tJ:^c, M-^^mapi 9-e^fi$nfcm^^y , 

(t) y, (t) &J3&&1Ktt$&&3 3 1 1 i: 

^•©IfrifeTfl***:*©*^, (a), m), -, Y, (o>, m) C^lt, ffiH 
taaP3 4K:*5V>T, cne-MifTOtY, (o>, m). •». Y ! (<w, m) + 



©/-? — $ a. x — '> 3 VflPftSP 1 7 Tv\°- $ a x — ^ 3 yff?U£:f£S d £/0*T*t & 

20 *»ofc^«*^ f ^rftfr*:, a- ^ o.x-^3 v^j^e.ftfc^M*© f 

firAn#^ Ltzfrmnmz&-3 < ftmmtim^y , (t) y, co *©f 8nk 

J&#CoV>T?ftfffiHfh$|C*P3 4TMIH£trJfU TO© d h *fr# LfcffiWa* 

c*© f ank ©j£#£:, a- $ if-> 3 yff?UA s »e.n-rv^s«jft»[jsfe^+© f 

ank c *j-r s s«x tt (— is c ttn n&) n§# c & s & ® t ©#*a m ©fn & 
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t5. 0 2 2 \ZtfT£5 Kl£V$IHI# 13 0$ VS>, 355 cmx4 4 5 cmx2 
5 0 cm (H5£) ©^©^Wrt^KfJ + 'M'CflBS 1 3 5 cm»t>f 
i: U-C©*ffil«lftv>f ^ l ,~ l 4 £tl@4 c m© P3 _fc C H E L (£ 

10 n^y 1 B ~ 1 , 4Ift3 0 c mOn±C#Hi*»o, ^ n*> 1 i, 1 3 . Is 

Rtf 1 tfe-?>f ^ ojjx> 1 2 , i 4 , i e Rtf i jtf^n^n- n±(iE?ut 
si^citifc, * i i 5 ^©^foj%^jp (o°) * 

n*yKICDHfeB^fcl/ 4 m&fr*> 1 2 0 cmiH, - 3 0 ft C Mi 2 , 
+3 0°^|SlCfl2^, + 9 0 o #ftCMt2 s *, -150^[lfS2 
15 e^^ti-^nSaet, l 5 0 o ^^lt^^e>©Et6 0 cmCt«2 4 ?:, Kil 

8 0 cmC^^s&^n-^niBBLfco ^V/U >«tkHz, :r-?ft6 
7 I' -Aft 2 0 4 (2 5 6 5'J»), 7 P-A">7 h 5 1 2t>y 



20 ti 4 , i,ti 2 , 1 2 1: 1 sCffl^rsfT&jflv^MWisj (Pimm) mje&fxo 
©2ffl#E— A»p>ai2sfctTVNSi:JtaasnSo 4o®tiii 

^0 © 21i©^^Col>TU:.JM^ l IPI©v^ ^n*y*f 1 7 fc 1 5 , 1 7 fc 1 8 , 
1 , i: 1 B . 1 6 J: 1 a SffiV^T^ai^ff^-rS^SO^aK: J: ^TimiiPJ 
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2 5©stiiiM^ mmt^m (m) *mt>-r 0 

XU> h ;^ :s F^t{bCoV^T^i^J^^^ H.Sawada fife, "Spectral smoothing for 
frequency-domain blind source separation", in Proc. IWAENC 2003, 2003, 
pp.311-314#M£ftfcV^ ftM&m (S I R) ®Wffiffi%:*m2 GlZm-fo M2 

15 SIR©*fliA*SIR*^TO17. ldB^^ofc, 

triB l 2 rnmmm © a -e « > -9- « 2 #c7n@&e l # . — st ©t>ttj; 
0 Jt^-r 5 -9- <z>4»'C> 2 t Mmzm.fr n s tz 

20 Uk±WlWLtz£5lz^ I0^3||^SflC^V^ti^ (9') C J: 9 R#t®fim 

L^&R#t®£:. JEiitkDRi. jr (<w). 3Ui ggHS II q , (a;) II 

^SRj, jr (a>) t:\zJ:K>^-$ zlt-zs 3y*M&:LT^Z>tz!sblz2^>lZ±<D 
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5 B«r#R8tTWW Lfc«fc-5fc. H£ 0 " ,. jj- (o>) # OUTOl? 1 8 OKtt£ 

ii4 ls »«isn5, 
15 i 2 «t , ©i«*^i^*3£fP i 6^^e>n, xteia 1 7-e^f3Lfc<fc?c, 

-fS 1 4©»[C«lgWJ; -5 ^^-r y lOOi: LTjf^P3$t®0 ~ 

jr (a>) *«flri(tt*«***»5**©ttiE*«^i5n, flr«ttj6 j *>*tj©cov>T0 

*ij[07T^Cl5J;^:§n5. (9*) izte^Tstnzntzffift arg (H 
20 ji/Hj. i) CtJHS^HS AargH ~ , m^^fltcn&d ~ , C#£nSRilS: 
A0~£-f££> Cine>©ltl ~ /AargH ~ Ittsfc (9') &fii$fc#LT^ 

I A 6 ~/AargH~ 1 = 11/ (o) c~ l I dj-dj. I sin0 ** ,) ) I (13) 
5£ (13) &V><^fr©J8«#K:oV^trJ|iLfcl&*«:ig4 CC^t, £©|8 

25 4c^e>i^$nfcM^ i ojiS]^-by-»M J , i j. (D^yy-^rmiz&^m 

arg (Hjj/Hj- ,) CtiiiS^i A argH ~ tt!£5£££ B ^catU ±t 
~ i £ /B V > X # HI fr^U W ( a> ) £ *t f Z> A- $ a. y- - <> 3 y © H JB & lift L fc » £\ 
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o° ms., e aax u i 6 0° mmtznz> 0 m4 cfrt>t>fr%&*>\z \ a e ~ /a 

argH~ UWtiaO^OI&O, f£l^2£$:i?fi AargH ~ tfW$&jfo<D 

0#]§IHr^©SIR #|6jJLT5o 

^fe©**^«i:PI#K:l^Wfi|iR<Z>«il!l«^ttia 1 7+C^t<fc^CWlSS:f« 
Of^Hl^Sti, #J8tfr?U£^Sff 1 2 C «t 0 ^HHfrJUW (a>) Mj^. (t. 

y 5 2) 0 #««3ftC*»sa»ff?0H (cy) ©#^jr £ K3£M11ti8;& s »^£n 

#x^fx^>n^ (^f«^s54)o M3mMJ&m\z35tf & ^.(D^mit^- 5 ^ 

5 5)o 
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2 2iZmLtzmftKmLtc-?4 ? n * > 1 6 Rtf 1 8 £JBV^ 12 0° 
feVMri^^ 6 0 cmSi; 1 5 0 cm0ffCtl2 4 Sr;2 6 ML, 

5 fe*IR 4 , 68 (cu) £R 5 . 68 (<*>) &l£t£LTR 4 . 68 (co) ^R 6 . 68 ((d) 

L^V^Ath £^gLfcfitm_k, o£ Dm a x (R 4 . 68 , R 5 , 68 ) ^ A th • m i n 

(r 4 , 68 , r 5 , 68 ) ^m-tm^mt^m&.m (r 4 . 68 u). r 5 , 68 (a))) \z£z,;* 

^JITS^ ££&5o L c? V ^ fit A th ^3Mfc$i±&/& 5 IT SIR (1b 

20 ot3iiB«fc <#*#fr;bn£;ii: *» -0^*^^: (9*) &jflv>££iJ5fc:Si«] 
d005H^Jgc ctn^^: do*) c «fc 9^®if#B£*&Ti^<i>fca6ff- 

25 #/J>ftV\, fr*5«®flmfc LTtt^EfUtDR,. jr (o>) 

m 6 Hl^ig] 

5 o Ell 2 4 , C«#?^-f «fc-5fcF3$l®jiJ£gpl 4 -CjfSESftfc R$£M 
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0 " i. jj- (o>n) (n = 1 > • • ■ „ N) tf7fy"/S15 <Z)#L3&?- £ 3 4; ft < X 

af-i' a yfr^JP (to) MSn^o 
5 3©^^-, y 1 4lH§^M i 1 o©R££®£J£^t-3©^T& 

3 W t fc J: -5 C ffi Mfe C J: 5 fx Aft# *£#5=fc?CLT&.J;^ 0 

10 JM$R|#$g<Tilftfo 

?0©*J5Sc^&, 3ffifT^©&J5*Ja&<Z>4tt31&BI3 0 A, B30B. 03OC£^ 
r. B3 0 A^fi&fr^J©#^J©^*tt^e>H#t®&m^L Ur^S61), 

«iiii^e>*3iit«©^rifii*ft^b Ut^s 6 3). &Mw.mj3m*m^T/ < i- 

$ ar->3 vfr^JP (<y) LT^ilff^J® An#A^frV^ Uf^S 

itfx^JOfjAn^^^fT^ (*x>y :/S 6 5) 0 03 0 A4'C$£||"e^-f C % 

g|3 0 B-^fiBtriB^^y 6 1 (DRMmmfe, ^HCJtSCTfflB^xy 
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frAft^Srfr^ (7f y^S64)o 5C:©;'?-^f->'3 >li?IJP (<u) 

r 

6 5)» 

S 7 OtJii5£b;fcRHi5fcMM§V^ ^fr^J^^J^AnWx^fr^ "C-rt- 5 » 
T-*> 3 yff^JP (to) %£j£U#«fT^0Aft#*.&fT-5 Ur^S 6 4) 0 

"TS Uff^S 6 5) 0 

-5§-#B£&frV^ »m$nfcJBiftl!k««#-^Y (a>) &WrM«««-»y (t ) 

ffltts, * m 2 7^s^ 6 mmmm & 2 c & # s fc-^m c ® « -r & - 1 
mn £&%>tztb<z>-7v#' ; 7&*m&LtzWi%i,7 s ■< cd-r 
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5 I JSt_h©»*l?*>0, 

_lie# -t y -9- ©#i$j flr-9- & a © m c smut S « 4: > 

±IBJi»r4:©&fx?!I©4>ft< 4: & 1 -t©#?ij z: 4: H-tono© 

<5 o 

2. lf:£©®Bfm ^iatt©^gC:fcVM:. 

15 ±Ett«nMRfH|t^Sl±, ±E^&&r4:©3Mfr?!J©£!8cCoV>-<\ ±ga#5U 

2£f& © #8tfr?iJ C 35 W- S ffifilf * 4: ^fJEE-r 3 fx * ? ^ fc JflB# C fc S J: -5 C ft 
20 ©An#x^fir^/N°- $ a f->3 yftn*%.J$.'tZ>^- 5 ^ x - y a yfr^lJ^ 
J»$:4:, 

_LE'<-5 af-> 3 vfr?!I4:JbE£l ©^-SlfT?iJ4:^fg^LTff^An#^ 
;fc»2 0#llfr3B]&:fcfc5M#^J^&«**, 

3. H#©fSBf&2:£iB«c©i!ffC:fc^T, 

25 ±E J tt 3 &±T& 0 , Jl©tyiftt/>4< 4:^ 2*5BK:E*Sn^ 

±Effi«»«tHT*®tt. - 4: ©±E WJt*» ?>_hl5P3H®©fi-^:%M 
^§-o©^m©^CoVNTfr-5^4:. «ttftr4:©±Ett»COnitif © 



WO 2004/079388 



PCT/JP2004/002610 



39 

_hsBJ tt3J2U:T?2b*K ±IBJ^©^y9-«^^:< & 2 #C7nC@Bfi£;ft, 

7. lf:£<9®H^2:^KiE*c©^BC:foV^ 
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5 9. »:£©igBISlSffi*<0<gefc:£^T. 

1 0. «^©!5H09«IB«©^ltf3j3VNT, 
15 11. I JflO-bViJ-^fcfflbTJJBflr-S' 

25 1 2. ff#©SI5afll 1 IB«0:£Sfc£:te^T, 
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mnn k *> w- & feet* m t nm-r % ntf^ timftiz. & & <£ -5 c fx© Ant 

5 1 3. ItOiigl 2 3iiEm©^£f3:teV^ 

1 4. ff:£©igHffll 2^!E*<©;^fc{3*5V^ 

15 ±iHfefiff^ff-#^e«, JtfB2o©^m©J±;6*£>±fgR$i®£fh#T5;M 
irW^PS©— *f©-fe>1ri;*fjsS-r3 2o©^H?cr>tb^e> ^©tytt- 
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x%2 (DXWijn^^.^^^Mn, ±MB2oKm^rn<D^.nn^n\,x± 
i 6. matcommm 2m7bmmi 5^©v^■rn^cla*®^^s^3^v^T, 

10 J^3-e&0. ±15 J^@©-te >y-lZ'J>ts:< t %j 2 ^TcCSBB^n, 
18. It^O^H^l 2^CfH«CD^^C^V^T. 

15 f 5P3#tM-e&5o 

A- 5 vfr3fl&£j&T?§rfcjaai^j£# tiffin- 5 a^-S/a >frm 

25 2 o. ffi$L(Dmmmi im^n^mvi^x. 
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